Numbers of emitted fast charged particles associated with heavier nuclear fragments are employed as a graphic means of differentiating fission and spallation contributions to target fragment emission in relativistic nuclear collisions. We observe directly the violent nature of the deep spallation mechanism.
Radiochemists have studied the breakup of nuclear targets bombarded with high energy projectiles (usually protons) for many years. 3 More than one reaction mechanism has been perceived to contribute to the production of fragments of intermediate mass. For example, in the bombardment of U with protons at incident kinetic energies up to 2 GeV, neutron-excess fragments of mass approximately half that of the target exhibit typical fission-product kinetic energy spectra 1 ' 2 (derived from differential range measurements).
This has been interpreted as an indication of their origin in non-violent, peripheral collisions. Neutron-deficient products in this mass range, however, exhibit much lower kinetic energies and are said to arise from a deep-spallation mechanism 3 , which is not well understood. We are concerned here with the gross features of the reaction, those mechanisms with enough cross section to contribute significantly to the singles yield of the fragments. Thus, for example, mechanisms such as ternary fission are not discussed. There is some overlap of the mechanisms when the yield is plotted as in Figure 1 , but we can separate the two components in the following way. The energy spectrum at high multifoldness (m > 10) is taken as the shape of the low-energy high-multifoldness component and renormalized to the total yield at the lowest fragment energies (15-20 MeV)' where it is the only contribution.
Multi
The result is the spectrum of the low energy component; the remaining yield is the energy spectrum of the high-energy low-multifoidness component.
-4- Figure 2 shows the results of such a procedure for several reactions.
The absolute normalization of the data is uncertain by 30% for the 4.9 GeV/u proton and 2.1 GeV/u Ne cases, somewhat more uncertain for the case of 250
MeV/u Ne. The high multifoldness component (solid triangles) shows an exponential energy spectrum; the low multifoldness spectrum (solid squares) peaks around 60 MeV.
We now demonstrate explicitly the binary nature of the low multifoldness The high multifoidness component of the heavy fragment yield observed here comes from a reaction mechanism that has been loosely termed "deep spallation" in previous studies. This is a violent process. The residual fragments have exponentially falling energy spectra (Figure 2 ) with a slope parameter t = 15 MeV. For heavier fragments (120 < A < 139), where there is much less contribution from fission, the slope is steeper (T = 8 MeV). The low multifoidness reaction mechanism is binary fission. The mean fast particle multifoidness associated with fission shows little energy dependence, changing from <m> = 2 at 250 MeV/u to <m> = 3 for 2.1 GeV/u Ne + Au. The mean multifoidness associated with spallation, however, increases from <m> = 8 at 250 MeV/u to <m> = 15 for 2.1 GeV/u Ne + Au.
In conclusion, we have graphically demonstrated the difference between the reaction mechanisms of fission and deep spallation by employing multifoidness measurements to observe directly the violence of the collisions associated with these two processes. We can differentiate the mechanisms both by the multifoidness technique and by observing the binary or nonbinary nature of the final state and obtain the same spectral components by both methods. 
